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(54) METHOD OF DEGASSING OF SECTION OF COAL ROCK MASS 

(57) The invention relates to the mining industry. The purpose is to improve the efficiency of extraction of 
working fluid and gas from a coal rock mass. A directional well is drilled from the surface. Its horizontal or 
inclined section runs along the stratum. The well is cased and the casing is perforated in the horizontal or sloping 
section. Then working fluid is injected by intervals at a rate which exceeds the natural intake rate of the mass 
and a gas-water permeable reservoir is formed. Then an additional vertical well is drilled from the surface into 
the zone of a hydraulic treatment interval which is located down the stratum dip. The borehole of the vertical 
well is located at a distance from the perforated holes of the gas-water permeable reservoir which does not 
exceed 2/3 of the radius of this interval. The extraction of working fluid and gas from the treated coal rock mass 
is performed through the vertical well. This makes it possible to pump out the fluid and gas from the entire zone 
of the mass being treated. 2 il. 



The invention relates to the mining industry and is intended for degassing of a coal rock mass through 
the wells drilled from the surface. 

The purpose of the invention is to improve the efficiency of extraction of working fluid and gas from a 
coal rock mass. 

Fig. 1 shows the diagram of the method of degassing of a section of a coal rock mass and Fig. 2 shows 
the top view of this diagram. 

The method is implemented as follows. 

Directional well 1 is drilled which has horizontal or inclined end 2 and runs along the stratum being 
treated of coal rock mass 3. Perforations 4 are formed to open up each interval and inject the design amount of 
working fluid by intervals at a rate which exceeds the described intake rate of the mass being treated. During the 
interval hydraulic treatment each treated interval is sealed. After the hydraulic treatment of all intervals the 
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sealing material is removed from the inclined or horizontal section to form a water permeable reservoir which 
provides the communication of all treated intervals. Vertical well 5 is drilled from the surface into the zone of a 
hydraulic treatment interval which is located down the stratum dip. The borehole of this well is located at a 
distance from the gas-water permeable reservoir which does not exceed 2/3 of radius R of the hydraulic 
treatment interval. Perforations 6 are formed to open up the coal stratum in the vertical well. Then the working 
fluid and gas are extracted by means of pump 7 which is lowered into the well on rods 8. 

Example. To treat a coal rock mass, a well with a horizontal borehole end was constructed. The 
horizontal borehole runs dip ward very outburst-hazardous gas-bearing sandstone above which the unprotected 
outburst-hazardous coal stratum being treated is located. Both the coal stratum and the sandstone have an angle 
of dip of 1 r. The thickness of the sandstone is within 40 - 60 m and that of the coal stratum is within 1.2 - 1.5 
m. The occurrence depth of the sandstone in the treatment zone is 1300 m. The length of the drilled well is 1865 
m and the diameter of drilling is 216 mm. The well is cased with steel casing pipes with a diameter of 146 mm 
and a wall thickness of 10.7 mm. The hydraulic treatment of the coal rock mass was performed through the 
horizontal part of the well in seven intervals. The design radius of the hydraulic treatment of one interval is 120 
m. 12,000 m^ of water are injected into each hydraulic treatment interval at a rate of 40 - 100/10"^ m^s. Sealing 
of the intervals is performed by installing a gel-cement bridging plug and dispersed material. After the treatment 
of all intervals by performing hydraulic washing-out the bridging plugs are withdrawn, which makes the 
horizontal section into the hydraulic reservoir providing the hydraulic communication between the hydraulic 
treatment intervals. The vertical part of the well in which water suction devices can be installed is 250 m in 
length. 

The lower boundary of the injected working fluid is located at a depth of 1400 m. Thus, the height of the 
column of constantly unpumped-out water will be 450 m, which prevents the drainage of gas from the well. The 
intake of water into the well will occur only because of an excess pressure. To remove water more completely 
and increase the rate of extraction of gas into the zone of the hydraulic treatment interval located down the dip, a 
vertical well was drilled from the surface. The borehole of this well was located at a distance of 50 m from the 
perforations of the gas-water permeable reservoir. The diameter of drilling of the well is 190 mm and the 
diameter of the casing string is 146 mm. The well was perforated throughout the thickness of the treated coal 
rock mass. Pumping-out of water was performed by means of a deep-well pump, which was installed in the 
vertical well. Thus, water was pumped out from the entire zone of the mass being treated, with the water flowing 
into the well not only because of an excess pressure, but also because of the action of the gravitational forces of 
the water. This made it possible to perform the high-quality completion of the well after the hydraulic treatment 
of the mass. 



The method of degassing of a section of a coal rock mass, which involves the surface drilling of a 
directional well which has a horizontal or inclined section running along the stratum, the casing of the well, the 
perforating of the casing, the interval injection of working fluid at a rate exceeding the natural intake rate of the 
mass, the formation of a gas-water permeable reservoir and the extraction of working fluid and gas from the 
treated coal rock mass, distinctive in that, to improve the efficiency of extraction of working fluid and gas from a 
coal rock mass, an additional vertical well is drilled from the surface into the zone of a hydraulic treatment 
interval located down the stratum dip through which working fluid and gas are extracted from the treated coal 
rock mass, with the borehole of the vertical well located at a distance from the perforations of the gas-water 
permeable reservoir which does not exceed 2/3 of the radius of the lower hydraulic treatment interval. 
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(54) (SnOCOB flErA3AliHH yMAGTKA 

yrjiEedPOiXHG^ MA / 

;jS7)^.t3^66peteHM!d^ K^^rppRQjr npo 



ra39- H3 yriflenopp/iHoro MBcciiBa. C froBepx-! 
HOCtM C^pHTGfl Uari:paB.neMHa Ji. CKBa>f<^iftia. Ee 
wpiiiommh^hiif HJiii nsiinimtmfk y^actoK 'npjC)> 
xQ/nHt 110^ n4i^cTy. rippH3B<>4HT OOcaw^ CKBa- : 

3OHtas»ibrtor0 HJiH i^$Kn6iiH4ro y^acTKaj.. Jlajice 
B^no^uflior npHHTepBaji^ HarMin'aQija pa6o- 
• tiefi "kK4i<<ScTtf c teMnpm. itpeBWiteiPMiifM 
^^E^recpBertHyK? ripiieMHc^ctb MacCHBa ^M; pi5p^^ . 
aoBaMHe raob-rHAponpojapAHoro kp.n[;^eKTop.a., 



. HHTepBa^a f»jij^6^/^<ytm jioap^^tHTe^biip 
. leypjiT ■ c ' nOB^pXHpctK B r^KBa- 

, lio^ar^ioT OT .nep4)dpHpoR;if|HWX OTBepCT.HJiijra- 
advrHAporipQBba Ha pa'cctbH- 

HHH He dpiriec 2/3 p^jtMp^^^ arpro ni?l:ep$^^^. 
HsBJieMeHH^ piaboMett >kifiiKPeTH if ra^^ 
padbtaHHoro yivieppJiHat^ iviaccHBa pcyijiecr^ 
BJlHioT »iepe3 - sepTHKaJibKyio cKBaxtHiiy. . 3to 
noaBOjiHef npoH^aoAHtb PtKaNi^^ xchahqc^i k 
rasa h3 Bceft ioHhii^66pB6siri^Bsi^^ 
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HaofipCTCKHfe 6f ffbCHTCH k rbpHofl npOMW^u- 
jieHHOCTH H ' npcAHaaHaHCHO jxjin iicraaduMH 
yMenopoAHoro MaccHaa Mepe3 CKBa»iiiHb!,^npd- 
6ypCHHwe c nooepxHOCTH. 

Uejib H3oepeTehH5i — noBbiuieKHe 3$(I)€i?^ 

THBHOCTH H3BJl6M.eHH51 pa6dMeft XCHAKOCtH 

H ra3a h3 yrjienopoAHoro MaccHba* . 

Ha $)ir. 1 .M306paM<eha ex'cMa cnoe[5i5i9( 
iieraaauHH y^acTKa yr;ienopoiiHoro MaccHBa; 
na <t)Hr. 2 — T6 .>ke, bHU csepxy. 

CrtQcpO ocymecraaBiOT cjiCAywiuHM oopa 

30M. 

BypflT HanpaaneHHyio cKBa>KHHy I, okoh- 

tiaHHe KOtOpOft llBJIHeTCH rOpH30HTaVlbHblM HAH 

HBMOHHWM ' 2 ,H npoxoiiHT Ro o6pa5aTWBae- 
MOMy njiacry yrjienopo^Boro MaccHaa 3. . 
nyjeM 06pa3Q!3aHHH liepc^ppauHOHHtiix otBepc- 

THft 4 0.pOH3BdAHT BCKpbltHe Ka>KiiprO AHTCp- 

'nam :h riOMHtcjjiBajibHoe" HarHteraHHe p^cnex- 
Horo o6lbeMa paOoMefl />KiiAKOCT^^ c TeMiioMi 
lipeBbiuiaiomHM diiMcbiBaei^yio npHeMHctoctb 
o6pa5aT]biBaeMQrp MacdHB'a. B :iie(i»HpjEi noriHV : 
tepBa^bHQfi rHApooOpaOoTKH H3d?rt HpyioT mm? \ 
jOLU^ oijpaQotaHHjbift HHTepBa^c, Aociie rwApo^ 
pCpadoTKH^ Bcex HHTepBajioB HsonHpyiouiH 
MatepHaA yaaji^tot na waKJtoHHprO wiiH rbpR^ 
apHTajibHoro yMaCTka, oftpaaya rHAponpoBbitr 
HbiSi KOJiji^Ktop, pi5ec^ictiHBaxtoHft eB33b acex 
i)6pa66taHHbix HHTepBajtoB. J3 3£)Hy;HH>KHero 
BP riaABHHk) n^actaV»HTej)feaiia rM4poP6pa6pT- 
Akh 6ypJrr e horiepxilpetHi* eep-pHkaji bMyiio CKBa- 
ay 5» &BCW1 3tp A CKBa j*tH km paicnpfl a ra K>t^ 
or ra3ori<)ipPnpbBpAHui€ Har 
;paccm>iRiJfHH ^je 6p^fee.:2/3 paiiny^ 
^^HApbp6pa(5OTKB ^^^^ 

4>PpaUHpHHbIX ptBej)CT^ifl^ BCKI^bl^ 

tH^ yrpjji^bHpt'O fiifiacrta BepiHHai?ib^K*>fl^ 
>KHHe, 3aTeM ocyiuecTBJiHicrt' H^BJiCMcliRe :pa6o- 
Mpeft /jKHAKcifctH H ta^ HacocQM 7, pnyMteHr 
MfaiM B cRB4>i<HHf "lia ii^^ ' 

npujiiep* JH^^ p6pa(foTKH ynfi^no^ 
^acd}fBa;iiOCtpQcfHa cKBanHHHavC rofeMaoHtainbr 
HiJM jpKOHHaHjie^ ctBQ^a; rppH3:QHTa:nbHbia: 
ctson npoxOMHt b * aarip^B/ieiffHHi mA^wn 
BetbM^ Bbidpoc'odhajC*K^ n^c-^ 
^j^HHi^a, p[i>iuie KPTPpbroL pachPAb>KieH P^jpa- 
5aTbiikaeMiaft HedaiuiiiueHliMft bu^tiP^P 
yrpJibHbi^ irjiat::r« KaK yrpJibHbia . wiacx^ 
H necMaHffk HlweKTf yrbJi: riajiellHH l l^l. Moiit^: 
Hoctb necMaHHKa 40^€» m. yroAbiSprQ qJHacT? 
1^2—! ,5 M> f JiydHjHa aaji^faaHf* jiecMaHHKa 
B 3pH^ p6pa6pTKH (300 M. A/iHka npo6ypeH:^ 
Hofi cKBa>KHHiji 1865 M, AMaMfeTp 6ypeHH«^ 
21 6 MM. CKBa)KHHa saKpfen^ierta cttfiibHbiMH 
b6caAHHMH tpySaMH AHaMcrpoM 146 mm c toji- 
lUHHoA creBKH 10 J mm,. FHApppCpaOoTKa 
yrjienopoziHOro MaccHBa ocymeCTBJiaViacb ^\ 
pe3 ropMsortTajTbiiyip MacTb ckBajKHHbt b ceMH 
HHTepBajiax. PacyfeTHbifl paAwyc r«ApPoOpfiP 
doTKH OAHoro HHTepsa/ia 120 m» B ka>KAbiA 
HHTepaaji rHApOoCpaOoTKH saKaKHBaexcB rrd 

12000 m'^. BOAbl C TCMnOM 46-=-lOO/10^^ M^Ci 

MscafluHH HHTepBafjiOB ocyiuecTBJisietcB nprf 
noMOiuM . ycraHpBKH re;iiiueMeHTHoro Mocfa 
« H AHcneprHpoBaHHoro MarepHd^ia. Iloc/ie 



o^pa'6oTKH BCPx MHTcpBajioB nyxew rHiipO- 

BblMblBaHHB MOCTW H.in.nOKO K)TCH» TOM CBMblM 
rOpH30HT3JlbHhlH yiaCTOK HB^HCTCH FHilpaB^H- 

MecKHM KO^JieKTopoM, otJccnequBBiPmHM PHA- 
paBJiHMecKyia cBnsb MOKAy MHTcpBavjaM.H 
.•5 fiiApoo6pa6oTKM. BepTHKajibHafl MacTb cKBa- 

'^HHbl^ TAie MOJKHO yCXaHOBHTb BOAOOTCaCbt- 

saiomHe ycTpoflcTBa, cocxaB^Her 250. m. 

. Hhmcmbb rpaHHua aaKaMaHHOfi pa6oMefl 
IQ >KHAKocxH HaxoAHxcH HB nnyCHHC 1400 M. Ta- 
KHM o6pa30M, ^Bucoxa cx<wi6a nocxPBHHO He< 
oxKaMHBaeMofi bpah 6yAex 450 m, hxo npe- 
: nHTCTByex ApeHBpoBaHHio ^a3a H3 CKBa^KHHW: 
nocTynACHHe boam b ,cKBa>KHHy 6yAex ocy- 
uiecT5JiBXbcB xo^ibKO 3a enex H36bitp»f.HQro 
AaBJieHHB. \a;iB Cojiee nojiHbfP yAajieft«i! 

BOAbl H yBeJiHHeHHH CKOpbCXH H3B4eHeHH5l 

raaa b 30Hy HH>KHerp no naA^HHiP HMxep- 
BB^na i*HApop6pa6oxkH i5hinB npodypeHa c no- 
j^pxHopxH BepxHKajibHaB CKBa>KHHa. ^Ctboji 
9Tpfi eKbajKHHbJ pacnoaaraJficB ot ,nfep<})opa-/ 
UHpUHbtiC pXBCpcTHfi raaorHjZiponpo.BOAHbm KP3J-- 
>ieKfbpa Ha paGGxOBHHM 50 m* JlHaMetp 6ype- 
H|iH dKBamHHbt 190 MM, AHaMexj) oCcaAHoft . 
>Kb:^bliHfat 146 mM. CKBaiKHHa nponepcjwpH- 
. ppaaHa no Bceft moi4HGcth lp6pa6GTaHjrtoro 
M^.-Siy<eiTPpoaHPro M3ccHBa, OxKaMKa aq^fi 
,n^M3Bp^H;ia%b myMm^u . H3Cp<:pM.;^-yei;a-Vv 
' HpB.neHHt)i)yi B pepTMaJiibnpA 'tKj$amHm\ tS-] 
ki|M cSpasoMt 'nppH3BPAi«iaCb p^hca^iKa b^^ 
Bce« apBbi .p6pa0aj:iJBafeMb^^ MaccHBa^ 
" ^^oet^iiji^ Rcttdfipa a i^kBaiKHHy^ ftppKcxci--: 
AHT 'He TpiibkO' 3a ;c*iex HafifijftrbqHpiti, Aaa* * 
i^eHHBV HO H ata jcM^et APflOTBiiH ' jfpaBHxa- • 

; UkoilHWX CHA BOjafi* i3xp^ BOdBQAHAO^ npOHl; ^ 

' BejctH KBHecTBeHHpe pcB^^ . . ^ 

:rkApoo6pa0oxKH MaCGMBa. * 
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GnoGoO AerasaUH yrACiippoA- 

iHOrO ^M^CGHBa, C rtb'^ - 

fBepXHOCXH HanpaBAeHHbft CKBa>KHHbl, HM^Sp- \ 

40 uieft; rbpH30Hx^ hah HaKJiPHBiii yMac- 

" Tok; . npoxoAfluJtHft no njiacty, q6^a^M^, 
- nep(t)OpauH» 66\:aAH0ft koaohhw, ndHHxepBaAb- 
.HbSB HaiTHeraHHiB padpqefl >khakoctm c -rcMnoM; 
-npe^biiijatoiUHM ecxecTBefiHyip npHeMtjcxocxb 
'M^ccHBa. o5pa30BaHHe raaorHAppripbBpAHprO 
45 KanACKxppia ii HaBAcAfeHHe pabpHeft ^hakocxh 
*JH rkaa H3 o6pa6oxaHHOrt) yxAenopOAHckl^ 
'MaccHBa, oTAuHafoUiuA^n xeM; hto; c ueAbio 
AtfBfaiiijeHMR 3(})$eKXHBHoctii H3BJieMeHHB. pajSdEI' 
>iefl wHAkocffM: R raaa h3' ynicmippA»oro fkscp- 
chbB,. b 3QHy HH>KHero'no naAenHip nAacxi 
-HHxepfeaAa rHAppo6pa6oxKH; AOrioAHRxenbHd 
6ypBt c npaepxHOcxH BepxHKaAbliyio cKsa- 
HCHHy, qepea koxopyio HdaiieKaiox piadoMyib 
HtHAKOCTb H ra3 H3 o6pa5oxaHHoro yrJicriopoA* 

HOrO MaCCHBa^ npHMBM CXBOA BepXHKaAbHpfl 

55 cKBa>KHHbi pacnoAarawx ox nep4>opauMO»fi^x 
oxBcpcxHA rasorBAponpoBOAHorp KOAAeKxbpa; 
^ na paccxoBHHH hc 6ouiee 2/3 paAHyca hhjk- 
Hero HHxepaaAa rHApoo5pa0oxKH. 
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